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TO  MY  WIFE  AND  CHILDREN 


PREFACE 

This  essay  appeared  as  a sei'ies  of 
articles  in  the  Yorkshire  Observer 
during  October  of  this  year.  It  was 
called  forth  by  the  discussion  of  tlie 
origin  of  life  revived  by  Dr  E.  A. 
Schafer’s  presidential  address  at  the 
recent  meeting  of  the  British  Associa- 
tion. It  is  not  in  any  sense  a “ reply  ” 
either  to  the  address  itself  or  to  any 
of  the  speeches  that  followed  it.  My 
object  has  not  been  to  take  sides,  but 
to  demonstrate  the  barrenness  of  the 
ground  on  which  this  discussion  has 
been  and  still  is  being  carried  on. 

From  the  scientific  standpoint  there  is 
nothing  to  choose  between  the  material- 
istic theory  of  life  (or  of  the  universe) 
and  the  one  to  which  it  is  opposed. 

Each  is  building  on  “fundamental  as- 
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sumptions.”^  The  one  assumes  a supreme 
self-conscious  “ spirit  ” or  “ will,”  and  the 
other  a self-potent  “ matter  ” or  “ sub- 
stance.” The  one  is  as  untenable  as  the 
other. 

The  idea  that  is  lurking  behind  this 
materialistic  philosophy  is  the  old  meta- 
physical conception  of  matter  as  some- 
thing that  is  endowed  with  “ properties  ” 
and  in  which  the  “ forces  ” (or  “ spirits  ” 
in  Lord  Bacon’s  picturesque  language) 
were  indwelling.  It  is  these  obsolete 
conceptions  of  matter — deep-rooted  as 
they  are  in  thought  and  speech — which, 
unconsciously,  influence  the  mind  of 
even  those  who  would  repudiate  these 
ideas  were  they  formally  posited  as 
postulates  of  a possible  philosophy. 

In  the  light  of  modern  science  matter 
can  no  longer  be  regai'ded  as  something 
apart  from,  or  in  addition  to,  its  mani- 
festations. Matter  itself  is  a manifesta- 

' I borrow  this  phrase  from  Dr  A.  Weissmann’a 
Germ,  Plasm,  a book  which  is  a glaring  example 
of  this  kind  of  pseudo-science. 
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tion  of  that  unknown  something  which 
seems  to  be  behind  every  phenomenon ; 
and  the  theory  which  will  explain  matter 
will  also  explain  life.  “Life”  and 
“matter”  do  not  stand  to  each  other  in 
the  relation  of  cause  and  effect.  Neither 
is  the  product  of  the  other.  This  much 
may  be  affirmed  with  certainty.  The 
problem  concerning  both  may  be  stated 
in  these  identical  words : What  is  the 
cause  of  these  manifestations  ? 

To  show  where  and  in  what  manner 
an  answer  might  be  found  to  this 
question  was  the  object  of  this  essay. 
Science,  so  far,  has  triumphed  chiefly  in 
the  laboratory  where  the  student  has 
followed  the  method  which  proceeds 
from  the  known  to  the  unknown,  using 
well-established  facts  as  stepping-stones. 
It  has  failed  in  the  study  where  the 
2yhilosopher — forgetful  how  the  student 
got  his  succe.sses — sallies  forth  with  an 
assumption  in  the  hope  of  arriving  at 
a fact.  But  this  is  no  longer  science, 
though  unfortunately  regarded  as  such 
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merely  because  philosopher  and  student 
happen  to  be  one  and  the  same  person. 

If  scientific  men  speculating  in  the 
study  would  only  adhere  to  the  same 
rules  of  reasoning  they  perforce  must 
follow  when  in  the  laboratory,  their 
successes  in  the  domain  of  philosophy 
would  soon  equal  those  fought  out  in 
the  workroom,  and  answers  might  be 
found  to  many  apparent  mysteries,  even 
though  we  should  never  be  able  to 
explain  the  absolute.  Such  questions, 
for  instance,  as  a first  cause  must  ever 
remain  without  an  answer,  because  un- 
answerable. We  need  only  paraphrase 
“ first  cause  ” into  “ origin  of  origins  ” to 
see  the  absurdity  of  the  quest. 

I.  S. 
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Theke  are  some  points  in  connection 
with  this  problem  which — from  a layman’s 
point  of  view — seem  to  have  been  over- 
looked by  the  biologists  at  the  Dundee 
meeting  of  the  British  Association. 

The  first  assertion  that  calls  for  com- 
ment is  the  conclusion  of  the  defenders 
of  the  materialistic  theory  that  “the 
final  word  must  be  spoken  by  the 
chemist.”  I beg  to  doubt  this.  Indeed, 
I will  go  further  and  prove  the  statement 
to  be  wrong.  The  assumption  is  that  if 
you  had  “protoplasm”  or  “cytoplasm” 
or  “ chromatin,”  you  would  have  “ life  ” 
or  “ living  matter.” 

Nothing  is  easier  than  to  supply  these 
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substances.  I do  not  mean  that  they 
could  be  produced  synthetically — for  I 
do  not  believe  we  could  tell  whether  the 
substance  was  the  right  one  after  it 
had  been  made,  for  reasons  that  shall 
presently  appear — but  merely  that  we 
can  obtain  any  such  product  ready-made 
from  nature.  Say,  for  instance,  the 
white  of  an  egg,  or  the  whole  egg ; the 
juice  of  a plant,  or  the  seeds  of  a plant, 
crushed;  or  a whole  plant,  or  animal, 
pounded  up. 

In  any  of  these  there  would  be  present 
the  substances  in  just  the  right  combina- 
tions to  produce  all  the  phenomena  of 
life.  I do  not  propose  to  ask  these 
biologists  to  produce  anything  “ living  ” 
out  of  these  substances.  I am  aware  of 
all  the  practical  difficulties  which  beset 
the  subject  of  experimentation  and  inter- 
pretation. What  I do  desire  to  know  is 
how  they  would  proceed  to  demonstrate 
that,  a certain  chemical  compound  given 
— whatever  its  composition — they  could 
produce  from  it  what  is  called  “ life.” 
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Let  me  explain  the  difficulties  I am 
thinking  of.  The  egg,  if  hatched  in  the 
ordinary  way,  would  produce  a particular 
bird,  of  a particular  structure  and  colour, 
possessing  certain  habits  of  life,  etc.  All 
these  peculiarities  are  the  result  of 
former  conditions  and  habits  of  life, 
accumulated  through  countless  genera- 
tions, and  have  nothing  whatever  to  do 
with  the  atoms  of  matter  or  their 
chemistry.  They  are  the  reproductions 
of  a long  series  of  habits  and  adaptations. 

It  seems  obvious  to  me  that  the  sub- 
stance just  prepared  in  the  chemist’s 
flask  could  possess  no  such  prior  “habits,” 
or  acquired  dispositions,  and  therefore 
could  not  respond  to  any  stimuli.  Or  is 
there  anything  in  what  we  call  “life” 
that  is  not  a reproduction  of  an  acquired 
“ habit  ” — whether  of  shape,  structure,  or 
function — even  to  the  simplest  response 
to  external  stimuli  ? If  there  is,  then  it 
should  be  present  in  the  fresh  and  fertile 
egg,  even  after  yolk  and  white  have 
been  pounded  up.  For  it  is  not  conceiv- 
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able  that  by  pounding  any  of  the 
chemical  properties  have  been  changed. 

What  has  been  destroyed  by  the 
pounding  up  is  the  power  of  reproducing 
the  peculiarities  of  countless  generations 
of  birds  stored  up  in  the  minute  speck  of 
the  germ;  but  none  of  its  chemical 
properties.  The  substance  is  still  as  it 
was  a minute  ago — “ living  matter.” 

Or  not  ? And  why  not  ? It  is  incon- 
ceivable that  the  chemist  should  be  able 
to  make  a compound  that  should  be 
more  “ living  matter  ” than  this  perfectly 
fresh  albumen  just  taken  from  the  shell 
of  a new-laid  and  fertile  egg.  How  can 
we  demonstrate  that  there  is  life  in  it, 
or  that  there  is  not  ? 

Before  either  question  can  be  answered, 
we  should  be  able  to  state  what  we 
regard  as  “life.”  Until  this  is  done,  until 
we  know  what  precisely  is  meant  by  the 
term  “life,”  it  seems  idle  to  discuss 
whether  we  can  produce  it  artificially  or 
not. 

“ Give  me  protoplasm  and  I will  give 
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you  ‘life,’”  says  the  materialist.  I 
believe  I have  said  enough  to  show  how 
mistaken  the  assertion  is.  The  chemist 
could  produce  nothing  more  “living”  than 
the  contents  of  an  egg.  But  how  is  he 
to  tell  it  is  “ living,”  even  when  he 
has  it? 

It  is  different,  however,  when  the 
evolutionist  says,  “Give  me  an  amoeba 
and  I will  show  you  how  it  may  grow 
into  a man.”  True,  he  cannot  make  an 
amoeba  into  a man,  or  even  into  a much 
simpler  organism,  in  the  time  at  his 
disposal.  But  he  can  prove,  nevertheless, 
how  the  most  complex  organisms  have 
evolved  from  the  simplest  forms  of  “ life,” 
and  that  experimentally,  be  it  understood, 
and  in  the  same  way  as  we  can  prove 
that  the  centuries-old  oak  has  sprung 
from  an  acorn. 

The  experiments  we  require  for  our 
demonstration  have  providentially  been 
prepared  for  us  by  nature.  We  find  the 
acorn  as  it  dropped  from  the  tree,  another 
just  showing  signs  of  sprouting;  yet 
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another  having  pushed  out  its  cotyledons 
and  radicle ; and  so  on,  through  seedlings 
at  different  ages  and  stages  of  develop- 
ment up  to  the  full-grown  seed-bearing 
oak. 

In  like  manner  do  we  not  only  possess 
“ living  ” creatures  from  the  amoeba  to 
man  in  all  stages  of  development,  but  we 
can  often  witness  the  formation  of  new 
characteristics  and  the  passing  on  of 
these  to  offspring,  until  — conditions 
being  favourable — these  newly  acquired 
habits  become  in  time  established  char- 
acteristics, and  possibly  even  essential 
conditions  of  existence.  We  can  see 
“ life  ” in  the  making. 

I do  not  deem  it  necessary  to  enlarge 
on  this  phase  of  my  argument.  Evolu- 
tion from  simpler  forms  is  not  only 
admitted  by  all  who  have  paid  any 
attention  to  the  subject;  it  is  used 
systematically  by  breeders  and  botanists 
to  improve  breeds  and  to  produce  new 
varieties. 

Let  us  inquire,  then,  what  is  the 
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principle  underlying  this  process  of 
evolution.  If  we  could  trace  the  history 
of  “ life  ” from  a simple  cell  to  an  oak, 
or  to  man,  then  it  should  not  be  impossible, 
by  tracing  backwards  the  same  process, 
to  find  the  origin  of  the  cell  itself. 

II 

I will  not  trouble  about  the  laboratory 
experiments  that  have  been  made  to 
prove  or  to  disprove  “ spontaneous 
generation,”  nor  about  the  arguments 
that  have  been  urged  for  or  against  the 
conclusions  the  various  experimentalists 
have  arrived  at.  It  is  established  beyond 
doubt  that  when  properly  sterilised  and 
protected  against  the  possibility  of  larvse, 
spores,  seeds,  etc.,  getting  into  the  sub- 
stance, organic  matter  of  any  kind  may 
be  preserved  indefinitely  without  show- 
ing signs  of  life.  The  enormous  mass  of 
foodstuffs  preserved  in  this  way  is  an 
experiment  on  the  grandest  scale  to 
prove  this. 
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I am  also  aware  of  the  counter  argu- 
ments, but  will  not  trouble  to  consider 
them,  because  I hope  that  the  explana- 
tion I intend  to  offer  in  these  pages  will 
make  this  superfluous.  But  the  fact 
that  the  very  opponents  of  biogenesis 
are  looking  to  the  chemist  to  solve  the 
mystery  of  “ life  ” makes  it  worth  while 
to  point  out  that  all  the  objections  they 
themselves  are  urging  with  such  forceful 
effect  against  the  experiments  and  argu- 
ments of  the  defenders  of  biogenesis 
would — a fortiori — also  tell  against  the 
synthetic  product.  For  the  whole 
argument  against  spontaneous  genera- 
tion may  be  summed  up  as  follows : 
With  proper  sterilisation  and  isolation 
no  life  has  yet  been  produced,  and  where 
life  has  resulted  this  in  itself  was 
evidence  of  insufllcient  sterilisation  or 
improper  isolation. 

To  meet  these  objections  the  synthetic 
albumen  would  not  merely  have  to  possess 
all  the  potentialities  of  life,  but  would 
have  to  be  able  to  produce  it  under  con- 
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ditions  under  which  no  natural  proteid 
substance  is  capable  of  doing  so. 

On  reflection,  the  whole  problem  under 
discussion  will  be  seen  to  be  falsely  con- 
ceived and  wrongly  stated.  What,  for 
instance,  is  intended  to  be  proved  by 
such  experiments  to  produce  “ living  ” 
from  “non-living”  matter  ? The  identity 
of  matter  in  living  and  non-living ; or, 
that  matter  is  “ life  ” ? If  the  former,  a 
positive  affirmative  answer  may  be  given 
on  most  conclusive  evidence.  If  the 
latter,  an  equally  emphatic  negative 
answer  is  possible.  In  other  words, 
“ life  ” cannot  be  explained  or  accounted 
for  in  terms  of  matter.  I will  show  this 
to  be  the  case  by  answering  the  above 
two  questions. 

First,  then,  as  to  the  identity  of  matter 
in  living  organisms  and  in  unorganised 
or  non-living  bodies.  (The  reader  will 
notice  that  I am  endeavouring  to  avoid 
such  phrases  as  “ living  ” and  “ dead  ” 
matter.  There  is  no  “ dead  ” matter,  if 
by  that  is  meant  inertness.)  This  identity 
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may  be  and  has  been  proved  already 
without  the  necessity  of  producing  an 
amoeba.  There  can  be  no  question  that 
the  carbon,  hydrogen,  nitrogen,  oxygen, 
and  other  atoms  in  the  bodies  of  living 
beings  are  the  same  as  in  inorganic 
bodies.  We  may  establish  this  in  two 
ways  : by  direct  analysis  of  tissues  from 
living  bodies,  and  by  the  feeding  of  plants 
and  animals.  We  have  reached  a stage 
at  which  we  can  feed  a plant  entirely  on 
matter  derived  from  inorganic  bodies, 
i.e.  water,  carbon  dioxide,  nitrogenous 
and  phosphatic  manures.  With  such 
plants  we  may  feed  herbivorous  animals, 
and  with  the  latter  the  carnivora,  and 
also  man. 

This  and  analysis  sufficiently  establish 
identity  of  matter  in  living  and  non- 
living bodies ; but  that  does  not  explain 
the  mystery  of  life,  nor  prove  matter  to 
be  the  cause  of  it.  True,  life  is  never 
observed  apart  from  matter.  Neither 
is  heat,  electricity,  gravitation,  or  mag- 
netism. But  that  does  not  establish 


THE  PROBLEM  OF  “LIFE”  21 

identity.  We  may  abstract  tlie  heat  of 
a body  and  transfer  it  to  another  with- 
out altering  shape  or  mass  of  that  body. 
We  may  do  so  through  space.  We  may 
burn  coal  in  England,  convert  the  heat 
into  electric  current,  and  send  it  across 
the  Atlantic  to  America  to  reappear 
there  as  heat,  light,  or  electricity.  We 
may  measure  the  quantity  of  that  heat ; 
change  it  into  other  forms  of  energy, 
always  in  connection  with  matter  only ; 
yet  we  cannot  identify  it  with  the 
matter,  nor  account  for  it  by  the  latter. 
Indeed,  it  would  be  much  easier  to 
account  for  matter  in  terms  of  energy 
than  for  energy  in  terms  of  matter.  So, 
likewise,  as  I hope  to  be  able  to  show,  it 
is  easier  to  account  for  the  organism  by 
life  than  for  life  by  organisation. 

This  brings  me  to  the  second  question: 
Is  matter  life,  or  does  matter  in  any  way 
account  for  life  ? 

The  experiments  necessary  to  answer 
this  question  need  not  be  made  in  the 
laboratory.  Nature  has  made  them  for 
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US,  and  we  are  all  of  us  so  familiar  with 
them  that  it  is  not  at  all  surprising  the 
savants  at  Dundee  should  have  failed  to 
take  note  of  them. 

We  place  a seed  in  the  ground,  say  a 
cherry  stone.  That  seed  will  germinate, 
take  from  the  soil  and  the  air  carbon, 
hydrogen,  nitrogen,  oxygen,  potassium, 
phosphorus,  etc.,  and  will  build  up  a tree. 
Not  any  kind  of  a tree,  but  a cherry- 
tree,  producing  not  any  kind  but  a 
'particular  kind  of  a cherry  (for  the 
purpose  of  this  argument  we  may  ignore 
the  tendency  to  reversion  by  propagation 
from  seeds)  black  or  red,  sweet  or  sour, 
having  a long  and  thin  or  short  and 
thick  stalk,  as  the  case  may  be,  reproduc- 
ing the  parent  type.  We  explain  this 
reproduction  by  calling  it  heredity.  But 
what  has  this  tree  inherited  from  the 
parent  tree  ? The  carbon,  hydrogen, 
oxygen,  nitrogen,  etc.  ? Surely  not.  Or 
the  compounds  ? It  had  to  make  them 
out  of  the  elements.  There  may  not  be 
a single  atom  in  the  tree  that  came  from 
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the  parent  stock.  Equally  evident  is  it 
that  it  is  not  the  organising  power  of 
the  atoms  of  matter  that  has  built  up 
the  tree,  but  rather  the  germ  that  has 
organised  the  atoms  into  just  such  com- 
binations as,  from  the  parent,  it  had 
learnt  to  produce. 

Had  we  sown  instead  an  acorn,  a 
hevea,  or  a eucalyptus  seed,  the  same 
carbon,  hydrogen,  and  other  atoms  might 
have  been  organised  into  an  oak,  a 
rubber,  or  a eucalyptus  tree.  Instead 
of  cherries  we  should  have  had,  from 
the  same  raw  materials,  acorns,  rubber, 
or  eucalyptus  seeds,  and,  incidentally, 
in  place  of  the  acid  of  the  cherries, 
tannin,  caoutchouc,  or  an  essential  oil. 

Clearly  it  is  not,  then,  the  combina- 
tions of  the  atoms  of  matter  that  account 
for  the  tree,  or  the  life  of  the  tree ; but 
the  latter  which  accounts  for  the  former. 

We  may  take  man  for  our  next 
example.  A child  may  be  brought  up 
from  birth  on  food  with  which  the 
mother  had  no  concern.  The  child  may 
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never  have  seen  the  parents.  Yet,  un- 
consciously, it  builds  up  out  of  the 
carbon,  hydrogen,  oxygen,  etc.,  it  derives 
from  wheat,  cow’s  milk,  the  air,  a body 
resembling  that  of  the  parents  in  size, 
shape,  and  colour,  reproducing  disposi- 
tions, habits,  temperament,  etc.,  even  to 
such  comparative  trivialities  as  the 
habit  of  blushing,  as  gestures,  likes  and 
dislikes.  We  are  in  the  habit  of  saying 
that  “ the  blood  of  his  sires  is  coursing 
in  the  veins  ” of  so  and  so.  As  a matter 
of  fact,  none  of  us  have  a single  atom  of 
matter  of  our  sires  in  our  composition, 
much  less  a single  drop  of  their  blood. 
Or,  if  we  have,  the  atoms  have  come 
to  us  so  transformed  that  it  no  longer 
matters  whether  they  belonged  to  any 
of  our  ancestors  or  not. 

We  do  not  inherit  our  bodies,  but  only 
the  “skill”  to  build  them  up  (out  of 
heterogeneous  atoms,  gathered  from  here 
and  there  in  the  form  of  grain,  fruit, 
meat,  etc.)  after  a pattern  supplied  to  us 
by  our  sires  in  a mysterious  manner 
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without  consciousness  on  their  part  or 
our  own. 

We  have  inherited  the  “genius”  of 
our  sires  to  arrange  the  atoms  in  certain 
combinations  and  forms;  but  not  the 
atoms  themselves.  And  as  it  is  this 
genius  that  makes  these  combinations, 
it  cannot  be  the  combinations  that  make 
the  organism. 

Besides,  organised  matter  shows  no 
more  signs  of  life  than  unorganised,  if 
that  “genius” — whatever  we  may  call  it 
— be  absent.  Let  us  take,  for  instance, 
a bii'd,  place  it  into  a closed  box  and 
withdraw  the  oxygen.  We  may  thus 
asphyxiate  the  bird  without  altering  the 
chemistry  or  the  organisation  of  the 
body.  But  “ life  ” would  be  extinct. 

We  should  still  be  in  possession  of  the 
organised  body  of  the  bird,  but  no  longer 
of  the  genius  that  built  it  up.  The 
chemical  compounds  are  still  there,  and 
the  organisation  is  there  all  unimpaired. 
What  need  to  trouble  the  chemist  to 
make  any  of  the  constituent  substances. 
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when  they  are  so  conveniently  obtain- 
able ? What  is  wanted  is  not  a chemist 
who  can  make  any  or  all  of  the  com- 
pounds in  the  body  of  that  bird,  but  the 
genius — chemist  and  architect  at  the 
same  time — which  built  up  that  body. 

In  other  words,  it  is  not  the  chemical 
compounds  that  have  made  the  oak,  the 
rubber,  or  the  cherry  tree,  but  the  “ tree  ” 
that  made  the  compounds ; and  by 
“ tree  ” I do  not  mean  here  the  finished, 
visible,  and  materialised  thing,  so  much 
as  the  immaterial,  invisible,  and  mysteri- 
ous 'power  which  built  it  up  after  a 
definite  plan,  converting  practically  the 
same  carbon,  hydrogen,  oxygen,  etc., 
in  the  one  case  into  tannin  and  in 
the  others  into  caoutchouc,  oil,  starch, 
sugar,  etc.  To  explain  the  mysteries  of 
life,  therefore,  it  is  not  so  much  the 
chemist  that  is  needed,  who  can  make 
any  or  all  these  substances,  as  the  power 
that  can  make  the  chemist.  For  it  is 
that  power  which  made  the  chemical 
compounds,  and  not  'vice  versa. 
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To  put  it  colloquially,  the  problem 
with  which  we  are  faced  is  not  how  the 
chemist  might  make  protoplasm,  so 
much  as  how  the  protoplasm  is  able  to 
make  the  chemist. 


Ill 

The  material  available  for  the  study 
of  life  is  immense.  Not  only  have  we, 
each  of  us,  our  own  experiences  of  self 
and  those  around  us,  but  a mass  of 
clinical  and  experimental  evidence  has 
been  accumulated  which  is  stupendous 
both  in  quantity  and  completeness  of 
range.  But,  unfortunately,  it  is  not 
among  these  that  philosophers  are  try- 
ing to  find  an  explanation  of  the  mystery 
of  life.  Consciously  or  unconsciously, 
their  quest  has  followed  along  old- 
established  paths,  and  is  pursued  by 
discarded  and  discredited  methods. 
Whatever  form  the  inquiry  may  assume, 
there  is  always  lurking  in  it  the  spirit 
of  controversy  rather  than  that  of 
scientific  investigation.  “ Soul  or  body  ” ? 
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“ Spirit  or  matter  ” ? These  seem  to  be 
still  the  questions  underlaying  the 
problem,  and  the  inquiry  seems  to  be 
conducted  within  the  narrow  limits  of 
these  antiquated  channels,  while  the  teem- 
ing mass  of  accumulated  facts  bearing 
on  the  problem  are  left  outside  unheeded. 
But  so  soon  as  the  man  of  science  quits 
the  firm  ground  of  facts  and  enters  the 
misty  realms  of  speculation,  he  is  as 
much  at  the  mercy  and  the  sport  of  the 
imagination  as  is  the  man  who,  riding 
on  a cloud  of  assumption,  hopes  by 
means  of  a syllogism  to  alight  upon  a 
fact.  Such  reasoning,  it  should  not  be 
forgotten,  is  no  longer  science;  and, 
though  performed  by  an  otherwise  com- 
petent student  of  science,  conclusions 
thus  reached  have  no  greater  value 
than  any  others  arrived  at  by  similar 
methods. 

It  is  pure  assumption  that  “ matter,” 
as  commonly  understood,  explains  any- 
thing or  accounts  for  anything.  Matter 
does  not  account  for  gravitation,  heat, 
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electricity,  light,  or  for  its  own  existence. 
The  whole  conception  of  matter  has 
changed  within  the  last  few  decades  in 
the  minds  of  those  who  have  paid  atten- 
tion to  recent  progress  in  physical  science. 
Michael  Faraday  was  the  first,  I believe,  to 
assert  that  “it  is  the  force  that  constitutes 
the  matter”;  and  this  view  is  steadily 
gaining  ground.  But  to  abandon  the 
no  longer  tenable  materialistic  stand- 
point does  not  mean  acknowledging  the 
view  to  which  it  was  opposed  as  being 
the  correct  one.  It  is  a third  error  to 
suppose  that  one  or  other  of  two  oppos- 
ing theories  is  bound  to  be  cori’ect.  We 
may  disregard  both,  and  instead  of 
arguing  in  the  abstract  for  or  against 
either,  let  us  turn  to  the  abundant  facts 
of  life  and  see  what  they  can  teach  us 
about  life  itself. 

As  I have  said  already,  the  avail- 
able material  for  the  study  of  life  is 
immense.  There  is  no  need  for  any 
artificial  experiment.  Whatever  phase 
of  life  we  may  desire  to  study,  the 
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necessary  information  is  at  hand  and  in 
profusion.  The  difficulty  is  one  of  space 
and  time  rather  than  of  selection.  The 
necessary  limits  of  this  essay  will  not 
allow  me  to  enter  so  fully  into  the 
evidence  as  the  importance  of  the  subject 
would  demand  and  the  facts  would  en- 
able me  to  do.  Nor  is  it  so  much 
my  object  to  explain  fully  and  satis- 
factorily the  mysteries  of  life  as  to 
indicate  how  this  might  be  done.  It  is 
to  point  the  way  rather  than  to  accom- 
plish the  task  myself  that  I desire. 

Let  us  note,  then,  some  facts  to  start 
with.  We  have  seen  how  the  parent 
type  is  reproduced  by  the  offspring,  and 
how  the  latter  builds  up  an  organisation 
from  matei’ials  prepared  by  itself  out  of 
bodies  which  contain  the  requisite 
elements.  We  have  also  noted  that 
though  the  ultimate  atoms  are  the  same, 
or  practically  the  same,  the  proximate 
substances  vary  from  which  different 
plants  are  built  up.  We  find  among 
plant  constituents  such  differing  bodies 
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as  acids,  alkaloids,  oils,  waxes,  gums, 
resins,  starches,  sugai’s,  caoutchouc,  etc., 
all  prepared  by  the  plants  themselves 
out  of  bodies  that  do  not  contain  them. 
Similar  variations  of  constituents,  though 
not  to  the  same  extent,  are  to  be  found 
in  animals.  These,  too,  make  the  pro- 
ducts from  which  their  bodies  are  built 
up.  But  there  is  this  difference,  that 
whereas  plants  are  capable  of  drawing 
the  material  needed  from  the  inorganic 
kingdom,  animals  are  chiefly  dependent 
for  their  food  on  the  organic  kingdom. 
They  can  assimilate — with  but  very  few 
exceptions — vegetable  or  animal  food 
only. 

Here,  again,  is  a marked  difference 
between  the  herbivorous  and  carnivorous 
animals.  Other  animals,  men  included, 
can  live  on  either  vegetables  or  flesh, 
thus  showing  that  — although  a lion 
would  starve  if  it  had  nothing  but  dates 
and  rice  to  feed  on,  and  that  an  elephant 
would  starve  on  beef  and  mutton — either 
kind  of  food  is  capable  of  supporting  life. 
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and  that  the  exclusive  diet  of  the  herbiv- 
ora  and  the  carnivora  is  more  a matter 
of  habit  than  of  constitution.  It  is  also 
well  to  notice  that  by  long-continued  use 
an  animal  may,  from  being  omnivorous, 
become  either  vegetarian  or  meat-eater, 
and  that  such  acquired  habit  may  be 
transmitted  to  offspring. 

The  transmission  of  a habit  acquired 
during  the  life  of  the  individual  does 
not  necessarily  follow  in  every  case. 
But  if  through  circumstances  the  off- 
spring should  be  forced  to  continue  the 
habit,  and  this  should  be  the  case  for 
several  generations,  such  habit  may 
become  established,  and  may  even  be- 
come a condition  of  existence.  Many 
well-known  facts  could  be  cited  in  illus- 
tration if  space  permitted.  I will  only 
mention  the  creation  of  new  varieties  of 
plants  and  animals  by  crossing  and  their 
fixation.  This,  as  is  well  known,  is  done 
by  selection,  and  the  new  variety  is  the 
more  permanent  the  longer  its  existence. 
Thus  a variety  that  has  bred  true  for. 
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say,  twenty  generations  can  be  more 
depended  on  to  breed  true  than  one  just 
created. 

I must  perforce  leave  it  to  the  reader 
to  supply  additional  evidence  of  the 
acquisition  of  new  habits  owing  to 
changed  conditions  of  life — the  general 
decay  of  the  teeth,  the  tendency  to 
short-sightedness  among  students  using 
the  microscope,  and  the  narrow  jaws  of 
American  offspring  from  Europeans  are 
examples — and  their  transmission.  The 
law  as  to  this  may  be  thus  formulated : 
The  older  a habit,  the  greater  its  tendency 
to  persist  and  to  be  transmitted,  till,  in 
time,  it  may  become  a necessary  condi- 
tion of  existence.  The  rule  applies,  of 
course,  to  plants  as  well  as  to  animals, 
and  where  any  difference  is  observable, 
it  can  always  be  shown  to  be  one  of 
degree  only. 

IV 

I propose  to  show  now  that  these 

habits  are  local;  i.e.  that  the  different 

3 
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organs  or  members  of  a complex  body 
have  a psychic  life  of  their  own,  and  that 
this  is  the  case  even  when  such  member 
cannot  continue  to  live  for  long  after 
having  been  severed  from  the  rest.  Sub- 
division and  propagation  by  cuttings  in 
plants  are  familiar  enough.  In  the 
animal  kingdom  this  is  possible  in  the 
lower  and  lowest  forms  of  life  only, 
where  specialisation  of  the  cell  has  not 
yet  been  carried  too  far, 

A polyp,  for  instance,  or  any  of  the 
jelly-like  creatures,  in  which  any  part  of 
the  body  can  feed  itself,  may  be  sub- 
divided to  almost  any  extent,  and  each 
part  will  continue  a separate  existence. 
In  the  higher  organisms  such  subdivision 
causes  death,  in  the  amputated  member 
at  least,  if  not  in  the  main  body  itself, 
because  such  part  is  no  longer  able  to 
forage  for  itself.  But  where  it  can  be 
contrived  to  continue  the  feeding  by 
some  means  or  other,  the  life  of  any  such 
amputated  member  of  an  animal  may 
be  continued,  and  such  member  would 
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respond  to  local  stimuli  as  before,  show- 
ing that  though  its  existence  depended 
on  the  co-operation  of  the  remaining  co- 
ordinated parts  of  the  body,  the  life  and 
habits  were  nevertheless  its  own.  An 
amputated  leg,  for  instance,  possesses  all 
the  powers  of  life  and  sensation  it 
possessed  before.  It  depended  on  the 
main  body  for  its  sustenance  only.  The 
powers  of  sensation  and  response  to 
stimuli  were  entirely  its  own,  however, 
even  when  still  with  the  body,  as  we 
shall  presently  see. 

This  continuation  of  “ life  after  death  ” 
— if  I may  be  permitted  to  use  the  para- 
dox— is  readily  observable  in  the  lower 
organisms,  and  the  more  so  the  lower 
down  we  descend  in  the  scale,  but  is 
really  most  powerful  in  the  higher 
animals  — strongest  in  man  himself  — 
though  not  observable  unless  specially 
evoked.  The  legs  of  a spider  afford 
familiar  illustrations.  After  having 
been  severed  from  the  insect  they  are 
seemingly  dead ; but  if  touched  they 
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will  convulse  and  kick  as  if  anxious  to 
run  away,  but,  of  course,  cannot  do  so 
for  physical  reasons.  In  the  legs  of  man, 
such  “ reflex  actions,”  as  they  are  wrongly 
called,  are  stronger  still,  as  will  shortly 
appear.  The  hearts  of  cold-blooded 
animals  will  continue  to  throb  for  several 
hours  after  having  been  removed  from 
the  body,  and  the  animal  itself,  say  a 
fish,  will  wriggle  with  great  force  after 
its  removal.  The  eyes  of  a frog  may  be 
removed  and  kept  in  a darkened  box  for 
several  hours  and  will  respond  to  the 
stimulus  of  light. 

Many  other  instances  might  be  cited 
showing  the  independent  vitality  of  the 
different  organs  and  members  of  the 
more  complex  animals,  and  on  this  fact 
is  based  the  theory  of  cellular  psychology. 
Briefly  stated,  it  means  that  every  cell, 
whether  existing  separately  and  inde- 
pendently — unicellular  — or  whether 
forming  part  of  a complex  body,  has  a 
psychic  life  of  its  own,  the  only  differ- 
ence being  that  whereas  the  cells  of  the 
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simple  organisms  are  independent  of 
each  other,  those  welded  into  a more 
complex  organism  are  specialised  for  the 
performance  of  cei’tain  functions,  and 
consequently  are  dependent  for  their 
existence  on  each  other. 

I will  return  to  the  subject  of  special- 
isation and  co-ordination  further  on. 
For  the  present  I desire  to  confine  my 
remarks  to  showing  that  the  reason 
why  a severed  member  of  any  of  the 
higher  animals  cannot  continue  to  live 
is  chiefly  because  it  is  no  longer  able 
to  forage  for  itself.  In  the  case  of  an 
internal  organ,  such  as  the  heart  or 
kidney,  there  would  also  be  the  con- 
ditions of  existence  to  be  considered. 
But  there  is  every  reason  to  believe 
that,  if  the  missing  conditions  could 
be  supplied  artificially,  any  part  of 
an  animal  could  continue  to  live,  even 
after  being  severed  from  the  rest. 
This  conclusion  has  now  been  amply 
verified  experimentally,  and  some  mar- 
vellous surgical  operations  have  been 
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successfully  performed  by  the  aid  of 
this  knowledge. 

I will  instance  one  or  two  such  ex- 
periments that  have  actually  been  made. 
The  end  of  the  tail  of  a rat  was  bared 
and  inserted  under  the  skin  of  the  back 
of  the  animal,  and  was  firmly  kept  there 
until  the  wound  had  healed.  The  end 
of  the  tail  thus  inserted  grew  on  to  the 
back  of  the  rat.  The  other  end  was 
severed  so  that  the  tail  grew  now  on  the 
back  of  the  rat  instead  of  at  its  former 
place  and  in  a reversed  position,  but  the 
tail  was  alive  like  any  other  part  of  the 
body,  could  be  bled  or  wounded,  and 
such  wound  would  heal  again ; but  the 
rat  had  no  longer  any  control  over  the 
movements  of  its  tail.  The  leg  of  a 
young  rat  was  grafted  to  the  side  of  an 
old  rat.  The  leg  grew  as  it  should  have 
done,  although  it  was  not  of  the  slightest 
use  to  its  new  owner. 

Taking  skin  from  one  person  to  cover 
the  flesh  of  another  person  where  the 
skin  had  been  destroyed  by  some  accident 
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is  now  not  an  uncommon  operation. 
But  what  is  of  interest  in  the  matter 
under  consideration  is  that  any  such 
member  or  tissue  grafted  on  to  another 
individual  retains  its  own  characteristics, 
and  does  not  partake  of  the  nature  of 
the  individual  it  is  grafted  on  to;  it 
merely  feeds  on  it.  Thus,  if  a piece  of 
skin  of  the  upper  lip  of  a man  were 
grafted  on  the  face  or  arm  of  a lady,  it 
would  continue  to  produce  hair  as  if  it 
had  remained  where  it  was  and  grown 
a moustache.  The  similarity  of  this 
operation  with  the  practice  of  grafting 
trees  with  buds  from  another  tree  will 
readily  occur  to  the  reader. 

There  are  any  number  of  pathological 
cases  fully  reported  that  can  be  made  to 
throw  a flood  of  light  on  the  subject 
under  consideration,  and  it  is  surprising 
that  philosophers  who  are  interested  in 
the  broader  problems  of  life  find  such 
little  use  for  this  material.  I will  quote 
one  case  only,  a case  of  paraplegia — or 
“palsy,”  as  it  is  commonly  called — re- 
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ported  by  Dr  Hunter  and  quoted  by 
Dr  Carpenter  in  his  Human  Physiology. 
In  this  case,  paraplegia  was  the  result  of 
angular  distortion  of  the  spine  in  the 
dorsal  region.  The  power  of  voluntary 
motion  of  the  lower  extremities  was 
entirely  lost.  When,  however,  any  part 
of  the  skin  was  pinched  or  pricked,  the 
limb  thus  acted  on  jumped  “with  great 
vivacity.”  When  the  patient  was  asked 
whether  he  felt  the  irritation  by  which 
the  motions  were  excited,  he  significantly 
replied,  glancing  at  his  limbs  : “No,  sir; 
but  you  see  my  legs  do.”  The  report 
is  too  long  for  quotation  in  extenso, 
though  full  of  interest.  When  the  instep 
was  tickled  with  a feather,  we  are  told, 
violent  convulsions  resulted  in  the  form 
of  a rapid  succession  of  jerks  and  kicks. 
In  another  similar  case,  hot  plates  were 
strapped  to  the  soles.  The  legs — over 
which  the  patient  had  no  control  at  all, 
and  which,  except  when  locally  excited, 
were  to  all  appearances  lifeless — began 
to  walk  rapidly  as  if  trying  to  get  off 
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the  hot  plates,  until  the  wall  made  further 
progress  impossible.  But  the  legs  kept 
on  “ walking,”  and  the  patient  had  no 
power  to  stop  them. 

Such  motions,  because  not  volitional, 
are  called — quite  wrongly,  as  I believe 
— “ reflex  ” actions.  If  a person  happens 
to  step  on  to  a hot  plate  with  bare  feet 
he  naturally  hurries  off  it,  and  the  person 
thus  acting  takes  credit  to  himself  for 
the  act.  As  a matter  of  fact,  the  legs 
can  do  so  for  themselves,  and,  in  certain 
circumstances,  do  act  thus  independently, 
the  mind  merely  being  conscious,  during 
or  after  the  event,  of  what  has  taken 
place.  I shall  not  pursue  the  subject 
any  further  than  to  point  out  the  only 
conclusion  I desire  to  draw  at  present 
from  these  facts,  and  that  is  that  organs, 
down  to  the  individual  cells  in  these 
organs,  have  a life  of  their  own,  and 
are  dependent  for  their  existence  on 
the  remaining  part  of  the  complete 
organisation,  because  they  have  become 
specialised  to  a degree  that  no  longer 
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enables  them  to  forage  for  themselves 
or  to  exist  apart. 

But  for  this  circumstance,  any  part  of 
an  animal  would  be  capable  of  continu- 
ing its  existence  apart  from  the  body 
and  of  performing  its  functions,  even 
though  no  reason  existed  any  more  for 
doing  so.  We  are  too  accustomed  to 
look  upon  a complex  organism,  such  as 
man,  for  instance,  as  an  “individual,” 
whereas  in  reality  he  is  an  empire  of 
cells,  each  trained  to  perform  certain 
functions,  the  whole  constituting  a 
wonderful  organisation. 

V 

Let  us  now  take  another  step.  Having 
arrived  at  the  conclusion  that  the  com- 
plex body  consists  of  a mass  of  highly 
specialised  cells,  subordinated  and  co- 
ordinated to  one  another,  let  us  see 
whether  we  could  trace  this  process  of 
specialisation. 

A peculiar  and  a fundamental  'pro- 
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perty  of  the  cell — or  is  it  that  of  the 
substance  of  the  cell  ? — is  its  adaptability 
and  persistence.  I will  explain  what  I 
mean  by  these  terms.  By  “ adaptability  ” 
I mean  adaptability  to  conditions ; and 
by  “ persistence  ” the  tendency  to  con- 
tinue under  any  given  conditions,  or  to 
resist  change.  These  two  peculiarities, 
we  shall  find,  are  the  chief  factors  of 
organic  life  even  as  to  origin,  modifica- 
tion, propagation,  heredity,  etc. 

For  illustrations  of  either  principle  we 
need  not  go  outside  personal  experience. 
To  cite  but  a few  familiar  facts:  We 
may  get  “ tired  ” of  sitting  as  of  walking, 
but  we  do  not  feel  this  “tiredness” 
until  we  desire  to  change  from  rest  to 
motion  or  from  motion  to  rest.  After 
sitting  for  many  hours  in  one  posture,  it 
hurts  us  to  get  up  and  walk.  So,  like- 
wise, after  having  walked  for  a longer 
pei'iod  than  usual,  we  get  “tired”  cer- 
tainly ; but  the  pain  will  not  be  felt  till 
we  sit  down.  Indeed,  the  necessity  of 
taking  a rest  is  because  of  exhaustion 
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rather  than  of  “ tiredness  ” ; for  the 
muscles  would  work  the  more  easily  the 
longer  they  kept  on  doing  the  same 
work.  The  intermittent  rest  is  necessary 
for  those  muscles  only  that  are  not 
habituated  to  constant  work. 

The  heart  and  lungs  are  illustrations 
in  point.  The  former  especially  per- 
forms a fairly  heavy  task,  pumping  the 
blood  with  a considerable  force  through 
the  system  without  ever  “ resting,”  and 
gets  “tired”  or  painful  only  when  dis- 
turbed in  the  regular  performance  of  its 
work.  The  illustrations  that  might  be 
given  are  co-extensive  with  life  itself ; 
but  I must  content  myself  with  the  bare 
statement  of  the  “ law  ” and  a few 
familiar  instances  of  its  operation  by 
way  of  illustration. 

It  is  the  tendency  to  'persist  which  is 
responsible  for  most — if  not,  indeed,  all 
— the  phenomena  of  life,  and  which 
accounts  for  the  diversity  of  conditions 
of  existence.  The  same  cell,  or  group  of 
cells,  may  exist  in  air  or  in  water,  in 
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cold  or  warm  climates  (within  certain 
limits  of  course),  and  under  the  most 
diverse  conditions;  and  such  conditions 
would  in  time  become  essentials  of 
existence ; the  more  essential  the  longer 
the  “ habit  ” had  been  established. 

The  conditions  of  life  are  by  no  means 
so  limited  as  is  generally  supposed,  if  we 
include  all  forms  of  living  bodies — i.e. 
organised  bodies,  that  can  respond  to 
stimuli,  feed,  and  propagate.  As  Darwin 
expressed  it  as  early  as  on  his  voyage  in 
The  Beagle : “ Well  may  we  affirm  that 
every  part  of  the  world  is  habitable. 
Whether  lakes  of  brine,  or  those  sub- 
terranean ones  hidden  beneath  volcanic 
mountains — warm  mineral  springs — the 
wide  expanse  and  depth  of  the  ocean — 
the  upper  regions  of  the  atmosphere, 
and  even  the  surface  of  perpetual  snow 
— all  support  organic  beings.” 

Not  only  can  organic  beings  exist 
under  any  conditions  that  do  not  make 
the  existence  of  the  organic  compound 
itself  impossible — as  excessive  heat  or 
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cold — but  they  can  adapt  themselves  to 
the  most  varied  conditions,  provided 
only  that  the  changes  are  not  too  sudden, 
and  the  “ habit  ” to  be  modified  not  too 
long  established.  It  is  the  suddenness  of 
the  change  that  so  often  proves  fatal, 
and  not  any  inherent  impossibility  of 
living  under  the  changed  conditions. 
Thus,  an  aquatic  animal  or  plant  would 
perish  on  land,  and  a land  animal  or 
plant  in  water ; not  because  either  air  or 
water  is  incapable  of  supporting  life, 
but  because  the  respective  beings  have 
adapted  themselves  to  one  or  other  of 
these  “ elements  ” and  are  unable  to 
change  suddenly  from  one  set  of  condi- 
tions to  the  other.^  The  axolotl,  for 

* “That  portion  of  the  earth  has  yet  to  be 
found  which  could  not  be  inhabited  or  at  least 
visited  by  some  race  or  other.  It  is  true,  the 
transitions  from  different  climates  must  not  be 
too  sudden.  Even  Icelanders  who  emigrate  to 
Copenhagen  are  apt  to  perish  from  consumption, 
although  they  are  of  common  origin  with  the 
Danes,  and  only  eight  hundred  years  ago  spoke 
the  same  language.” — Oscar  Peschel,  The  Races  of 
Man. 
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instance,  lives  in  water,  but  later  in  life 
becomes  a land  animal. 

With  the  higher  animals — and  plants, 
too  — any  sudden  changes  may  prove 
fatal.  A mere  change  of  climate  or  of 
temperature — if  sudden — may  result  in 
temporary  illness,  and  that  even  when 
the  new  climate  is  more  conducive  to  the 
well-being  of  the  individual  than  the  one 
to  which  he  has  been  accustomed;  so 
that  any  temporary  inconvenience  is  due, 
not  to  inferiority  of  climate,  but  to  the 
changed  conditions  to  which  the  organ- 
ism has  first  to  adapt  itself.  Should  the 
individual,  after  having  lived  for  a pro- 
longed period  under  such  new  conditions, 
return  to  his  former  abode  he  would 
have  to  reacclimatise  himself. 

All  this  is  common  knowledge.  What 
I desire  to  prove,  however,  is  that  it  is  a 
“ property  ” of  the  substance  itself  of 
which  our  bodies  are  built  up,  and  not 
of  the  complex  organism.  It  is  each 
individual  cell  that  possesses  this  adap- 
tability to  conditions  and  the  tendency 


48  THE  PROBLEM  OF  “LIFE” 

to  continue  the  same  conditions,  or  the 
“ habit  ” they  have  established.  Thus 
the  heart  of  an  animal  continues  to  throb 
after  it  has  been  removed  from  the  body 
and  its  action  is  no  longer  required. 
And  if  artificial  conditions  could  be  con- 
trived that  would  enable  it  to  live  apart 
from  the  body — analogous  to  those  of  a 
transferred  leg,  tail,  or  piece  of  skin — it 
would  continue  to  throb  and  to  pump, 
though  no  longer  to  any  purpose. 

This  “ law,”  true  of  every  cell  whether 
living  a unicellular  (or  “ nomadic  ”)  kind 
of  existence,  or  whether  forming  part  of 
the  most  complex  organism,  may  be  thus 
stated : The  organic  cell  has  a tendency 
to  'persist  in  'whatever  condition  it  may 
happen  to  he,  and  to  resist  change. 

It  has  a tendency  to  resist  change,  but 
not  the  power  to  do  so  always  success- 
fully. Modified  conditions  would  tend 
to  modify  the  established  habit,  and  the 
change,  or  the  adaptation  to  the  new 
conditions,  would  take  place  in  pro- 
portion to  the  relative  intensity  of  the 
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two  contending  forces : the  tendency  to 
'persist  and  the  new  conditions  that  tend 
to  modify  the  former  “ habit.” 

The  more  recent  a “ habit,”  the  more 
readily  is  it  modified,  and  vice  versa. 
We  might  generalise  this  well-established 
fact  into  another  “ law,”  thus : The  force 
of  persistence  is  proportional  to  the  time 
of  its  duration.  As  this  applies  to  each 
individual  cell,  it,  of  course,  applies  to 
any  aggregation  of  cells,  or  to  any  more 
or  less  complex  organism. 

This  “ persistence  ” is  the  most 
common  manifestation  of  life  and  of 
living  beings — by  and  by  I hope  to  be 
able  to  show  that  it  is  the  secret  of  life 
itself — and  that  may  account  for  the  fact 
that  such  little  notice  has  been  taken  of 
it  in  the  study  of  life.  It  manifests 
itself  in  vaidous  forms,  and  is  spoken  of 
as  “ habit,”  “ instinct,”  “ heredity,”  “ pre- 
disposition,” etc.,  but  it  has  not  hitherto 
been  recognised  as  a distinct  principle  or 
factor  in  life,  but  rather  as  a product 
of  it. 


4 
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VI 

By  help  of  the  principles  of  “ adapta- 
tion to  conditions”  and  “persistence  of 
acquired  habits  ” we  can  account  for 
specialisation.  Nor  need  this  be  done 
speculatively.  As  in  the  illustration 
given  in  my  first  paper  of  the  manner 
in  which  the  evolution  of  the  oak  from 
the  acorn  might  be  proved  from  experi- 
ments supplied  by  Nature,  so  might  we 
trace  the  evolution  of  every  organ,  of 
every  habit,  of  every  faculty — even  to 
the  emotions  and  sentiments — and  find 
suitable  experiments  supplied  by  Nature 
to  illustrate  each  stage  in  the  process, 
from  the  simple  “ nomadic  ” cell  to  the 
most  complex  organism,  including  man 
himself. 

The  limits  of  these  pages,  however, 
would  not  allow  me  to  enter  so  fully 
into  the  evidence.  A mere  outline  sketch 
is  all  that  is  permissible,  and  consequently 
I must  leave  it  to  the  imagination  of  the 
reader  to  fill  in  the  details. 
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He  should  not  find  it  difficult  to  do  so, 
however,  if  he  has  followed  me  so  far 
attentively.  The  requisite  knowledge  is 
possessed  by  all  of  us;  we  need  only 
draw  on  our  experience  of  life.  Great 
as  is  the  mystery  of  it,  life  is  the  one 
thing  about  the  manifestations  of  which 
we  possess  more  actual  experience  than 
about  anything  else — naturally  so.  It  is 
merely  a matter  of  applying  that  know- 
ledge intelligently  and  of  drawing  con- 
clusions from  it  by  help  of  “ the  laws  of 
evidence”  in  order  to  see  life  in  the 
making. 

Let  us  start  to  observe,  in  imagination, 
one  of  those  “ nomad  ” cells,  each  of  which 
lives  independently  and  apart  from  the 
others;  say,  a yeast  cell.  And  here  I 
would  remark  that  the  term  “cell,”  in 
the  sense  in  which  I shall  use  it,  is 
hypothetical  rather  than  real.  A bac- 
terium, or  a particle  of  yeast,  may  seem 
a single  cell  to  the  eye  only.  I will  not 
discuss  whether  it  actually  is  or  is  not ; 
I shall  regard  it  as  such,  for  it  does  not 
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affect  my  argument  whether  this  view 
is  literally  correct  or  not.  Such  a yeast 
“cell,”  or  a sugar -mite,  can  live  and 
multiply  in  a saccharine  solution  con- 
taining the  necessary  constituents  to 
build  with.  Incidentally  or  necessarily 
— we  do  not  know  which — this  simple 
organism  splits  up  the  sugar  into  alcohol 
and  carbon  dioxide.  It  withdraws  from 
the  fluid  in  which  it  lives  such  material 
atoms  as  it  builds  with — carbon,  hydrogen, 
nitrogen,  etc. — and  arranges  these  into 
combinations  such  as  it  consists  of  itself, 
and  which  we  shall  designate  “ plasm  ” 
— a name  that  will  serve  the  purpose  as 
well  as  any  other.  This  substance,  what- 
ever its  constitution,  possesses  the  two 
properties  mentioned — namely,  adapta- 
tion to  surrounding  conditions,  and  re- 
tentiveness or  “ persistence.”  The  plasm 
thus  formed  from  its  elements  by  the 
living  cell  could  have  no  prior  disposi- 
tions or  habits,  and  therefore  the  con- 
ditions of  its  genesis  would  naturally  be 
its  own  “ conditions.”  It  would,  therefore. 
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at  once  possess  all  the  dispositions  of  the 
parent  cell. 

This  would  explain  why  a sugar-mite 
{saccharomycetes,  to  give  it  its  full-dress 
title)  will  produce  a sugar-mite,  whilst 
other  microbes  will  create  organisms  like 
unto  themselves  out  of  the  same  raw 
material.  The  newly  formed  plasm  could 
have  no  other  dispositions  than  those  of 
its  genesis.  The  atoms,  as  they  are 
assimilated,  become  at  once  part  of  the 
organism  and  partake  of  all  its  peculiari- 
ties. Here,  then,  we  have  “ transmission 
of  habits,”  or  “ heredity  ” in  its  simplest 
form. 

Such  low  organisms  multiply  by  fissure. 
They  grow  in  size,  but  retain  their  shape. 
The  new  growth  appears  as  an  out- 
growth, as  a small  wart  or  nodule,  similar 
in  shape  to  the  parent  cell ; and  when  of 
a size  approaching  that  of  the  latter,  it 
separates  and  henceforth  leads  a separate 
existence. 

With  the  law  of  “ persistence  ” estab- 
lished in  our  mind,  we  may  allow  our- 
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selves  to  speculate  also  about  the  cause 
of  this  multiplication  and  reproduction. 
Size  and  shape  may  be  one  of  the 
acquired  habits  and  conditions  of  exist- 
ence; the  converting  of  heterogeneous 
atoms  into  cell-substance  another.  So 
that,  the  cell  endeavouring  to  retain  its 
size  and  shape,  the  newly  formed  plasm 
would  appear  as  an  appendage — an  out- 
growth ; and  when  of  a certain  size, 
naturally  possessing  all  the  dispositions 
of  the  parent  cell,  it  would  separate  to 
lead  an  existence  like  unto  that  of  its 
parent. 

Here  let  me  digress  for  a moment  in 
order  to  point  out  why,  in  my  opinion, 
the  chemist  could  not  produce  “ life  ” or 
“ living  ” matter.  Chemistrv  has  sue- 
ceeded  in  producing  synthetically  many 
^products  of  life,  and  may  succeed  event- 
ually in  producing  others,  including  the 
proteid  matter,  or  plasm,  of  which  the 
bodies  of  organisms  are  built  up.  But 
that  would  be  neither  “life”  nor  “living” 
matter,  since  at  the  time  of  its  formation 


THE  PROBLEM  OF  “ LIFE  ” 55 

in  the  flask  there  could  be  no  predisposi- 
tions or  inherited  “ habits  ” to  respond  to 
stimuli.  It  would  be  just  matter  like  any 
other,  with  “ chemical  ” and  “ physical  ” 
properties,  but  without  “ habit  ” or 
“ psychic  ” life. 

The  objection  might  be  raised  that  the 
first  plasm  produced  by  nature  must  at 
one  time  have  been  in  a similar  state. 
No  doubt  the  objection  is  a valid  one. 
Granted  that  the  substance  prepared  by 
the  chemist  is  capable  of  “differenti- 
ation,” by  which  I mean  the  capacity 
of  acquiring  the  power  of  responding  to 
external  stimuli  and  of  retaining  those 
powers  even  after  the  conditions  have 
been  modified,  it  would  no  longer  be  the 
chemist  who  endowed  the  substance  with 
life ; nor  would  the  “ life  ” be  due  to  the 
chemistry  of  the  substance.  For,  as  I 
have  pointed  out  already,  it  is  the  plasm 
itself  that  is  the  chemist,  that  makes  the 
material  combinations  of  which  it  is 
built  up ; and  the  first  plasm,  or  proto- 
plasm, would  have  to  acquire  some 
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“ habit  ” before  it  could  show  manifesta- 
tions of  life. 

To  return  to  my  subject,  such  a cell 
would  reproduce  itself  of  necessity,  and 
the  dispositions  of  the  new  cell  would, 
also  of  necessity,  be  the  same  as  that  of 
the  parent.  But  both  old  and  new  cells 
are  capable  of  being  modified  by  altered 
conditions,  and  the  new  cell  more  readily 
than  the  old  one.  The  same  is  true  of 
the  several  dispositions,  functions,  or 
habits  of  either ; a more  recently  acquired 
“ habit  ” being  more  easily  modified  than 
an  old  one,  because  its  'persistence,  or 
power  of  resistance  to  change,  is  corre- 
spondingly lesser. 

Let  us  assume  that  from  some  cause 
or  other  two  such  cells  do  not  separate, 
but  remain  in  contact — now  a bi-cellular 
creature.  That  mode  of  existence  may 
also  become  a “habit.”  In  this  way 
we  may  get  by  multiplication,  without 
accompanying  separation,  an  agglomera- 
tion of  cells;  something  resembling  a 
blackberry.  We  may  further  suppose 
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a cell  in  the  centre  of  this  mass  so 
circumstanced  that  it  is  no  longer  in 
direct  contact  with  the  fluid  in  which 
these  cells  are  floating  and  derive  their 
nutriment  from.  In  that  case  such  a 
cell  would  have  to  draw  its  food  from 
an  adjoining  cell,  and  this  cell  would 
therefore  have  to  forage  doubly — for 
itself  as  well  as  for  the  imprisoned  cell. 
A new  condition  has  thus  arisen,  which, 
like  any  other,  will  in  time  become  an 
established  condition  of  life : the  one 
cell  foraging  for  itself  and  its  immediate 
neighbour,  and  the  other  being  fed  thus 
indirectly. 

We  may  now  rise  a step  higher  in  the 
scale,  where  we  may  see  by  actual  obser- 
vation what  we  have  just  now  contem- 
plated theoretically.  There  is  a whole 
class  of  formless  creatures  called  stomata, 
from  the  fact  that  they  resemble  a sack 
or  stomach.  In  some  cases  they  are 
rooted  to  a rock,  and  sometimes  they 
float  about,  resembling  a mass  of  jelly. 

They  seem  to  be  able  to  push  out 
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tentacles  from  any  part  of  their  body 
to  apprehend  food,  and  can  absorb  the 
latter  anywhere — the  whole  mass  being 
prehensile,  mouth  and  stomach  at  the 
same  time,  and  in  every  part  of  it.  It 
is  here  where  we  observe  the  first  signs 
of  specialisation,  and  can  trace  the  evolu- 
tion of  nerves,  arteries,  organs,  and 
members.  I do  not  deem  it  necessary 
to  describe  the  process  in  detail.  Adap- 
tation and  persistence  are  the  creators 
of  every  organ,  every  member,  every 
habit ; and  the  physiological  functions 
of  the  various  organs,  such  as  heart, 
lungs,  kidneys,  etc.,  are  but  the  result  of 
such  specialisation. 

The  adventitiously  pushed  out  tentacles 
become  fixed  organs  of  apprehension 
or  locomotion ; a buccal  cavity  becomes 
established  as  the  regular  channel  of 
prey,  a stomach  is  formed  to  receive  the 
raw  material  and  to  transform  it  into 
available  food,  etc.  A general  division 
of  labour  takes  place  until  the  various 
groups  of  cells  become  organs,  such  as 
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we  know  them  in  the  higher  animals. 
As  any  such  modifications  are  passed  on 
to  offspring,  this  building  up  and  improv- 
ing goes  on  through  endless  generations, 
and  is  still  going  on,  from  start  to  finish. 

Some  of  the  organs  formed  at  the 
earlier  periods  of  development  have 
become  superfluous  through  changed 
conditions,  yet  are  passed  on  neverthe- 
less ; but  not  being  used  any  more,  they 
become  atrophied  and  rudimentary. 
There  are  several  such  organs  in  the 
human  body  itself. 

VII 

Evolution  from  lower  to  higher  forms 
of  life  proceeds  in  three  distinct  directions 
— form,  function,  and  disposition.  These 
are  the  subject  matter  of  the  three 
branches  of  biology  known  as  morph- 
ology,  physiology,  and  psychology. 

Simultaneously  and  pari  passu  with 
specialisation  proceeds  the  process  of  co- 
adaptation and  the  co-ordination  of 
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organs.  The  cells  in  the  complex  body 
are  no  longer  homogeneous,  even  if 
chemically  they  are  identical.  Each  has 
a function  of  its  own,  and  consequently 
a psychic  life  of  its  own,  different  from 
that  of  the  rest. 

Among  the  conditions  of  existence  of 
each  cell  have  to  be  reckoned  the  con- 
ditions of  the  other  cells  of  the  organism. 
The  life-existences  of  the  heart,  the 
lungs,  the  kidneys,  the  stomach,  etc.,  are 
all  conditioned  by  and  dependent  on  one 
another.  The  body  may  be  likened  to 
an  empire  consisting  of  several  states, 
these  again  of  smaller  communities,  in 
which  to  each  citizen  are  assigned  certain 
duties.  It  is  this  complexity  which 
makes  the  phenomena  of  life  so  embar- 
rassing. In  its  elements  nothing  could 
be  simpler — and  that,  to  my  mind,  is  the 
most  marvellous  part  of  it. 

Complex  as  man  is,  for  instance,  all 
that  he  is  is  due — primarily  at  least — to 
the  psychic  life  of  the  individual  cells  of 
which  his  body  is  composed.  Let  me 
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emphasise  this  fact,  since  it  strikes  at 
the  root  of  the  problem.  The  psychic 
life  of  a complex  organism  is  due  not  to 
the  substance  but  to  the  psychic  life  of 
the  cells  which  compose  the  organism ; 
to  their  co-adaptation  and  co-operation. 

The  parts  of  the  body  could  all  con- 
tinue to  live  if  severed,  provided  we 
could  supply  artificially  nutriment  and 
such  conditions  as  have  become  necessary 
to  the  existence  of  each.  In  the  case  of 
arms,  legs,  or  skin,  nutriment  is  the 
chief  requirement,  and  could  be  supplied 
by  grafting  them  on  to  another  warm- 
blooded animal.  There  these  parts  would 
not  only  continue  to  feed  and  to  live, 
but  would  complete  growth  if  not  fully 
developed,  and,  at  the  time  of  transplant- 
ing, possess  all  the  powers  of  sensation 
and  of  responding  to  the  accustomed 
stimuli  as  before.  A hand  thus  trans- 
ferred could  grasp  a stick,  a pen,  or  a 
tool,  and  perform  all  the  operations  it 
had  been  trained  to  perform,  provided 
that,  through  the  severing  of  a muscle. 
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this  had  not  been  made  physically  im- 
possible. 

This  is  not  deduction  but  observed 
fact.  The  palsied  leg  quoted  on  a 
previous  page  is  an  illustration  in  point. 
It  could  still  perform  every  duty  it  had 
been  trained  to  perform,  and  it  was 
ready  to  perform  it  if  called  upon  to 
do  so  by  the  accustomed  stimuli.  All 
that  had  been  impaired  was  the  “ com- 
munication cord  ” whereby  it  was  in 
correspondence  with  the  other  organs, 
and  so  it  could  no  longer  receive  stimuli 
from  that  source. 

It  had  been  the  general  belief  that  the 
seat  of  sensation  was  in  the  brain,  and 
many  animals  have  been  mutilated  by 
the  vivisector’s  knife  to  locate  the 
different  senses;  but  these  experiments 
proved  that  the  theory  of  seats  of  sensa- 
tion in  the  brain  was  an  erroneous  one, 
and  that  the  seat  of  sensation  and  the 
power  to  respond  was  in  the  cell  itself, 
and  that  the  brain  was  merely  the  “ ex- 
change ” or  “ switch-room  ” that  enabled 
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the  different  organs  to  communicate  with 
each  other  and  to  co-operate. 

After  removal  of  the  brain,  the  animal, 
if  cared  for,  continued  to  live,  and  each 
individual  member  could  perform  all  its 
functions,  and  did  so  perform  them  in 
response  to  accustomed  stimuli.  But  all 
co-operation  of  the  organs  was  at  an 
end  because  the  means  of  communication 
had  been  destroyed. 

What  Flourens,  Hartwig,  Magendie, 
Ferrier,  and  others  have  shown  to  be  the 
truth  in  the  case  of  animals,  Darwin  has 
proved  to  apply  also  to  plants;  whilst 
any  number  of  pathological  cases  could 
be  cited  which  establish  that  the  same 
conclusions  apply  to  man. 

These  conclusions  are : — 

1.  That  the  life,  physiological  or 
psychic,  is  in  the  individual  cell. 

2.  That  this  “life”  consists  in  per- 
forming physiological  functions  (well 
characterised  and  distinguishable  from 
what  are  called  “ chemical  ” or  “physical” 
reactions,  though  not  easily  definable  in 
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words)  and  making  definite  responses  to 
stimuli. 

3.  That  such  physiological  functions 
or  responses  to  stimuli  are  acquired, 
may  be  modified,  intensified,  weakened, 
or  entirely  lost  without  any  apparent 
chemical  changes  in  the  cell  substance 
in  connection  with  which  these  mani- 
festations are  observed. 

4.  That  the  cell  itself  makes  the 
chemical  compounds  with  which  it 
builds,  and  impresses  on  the  newly 
formed  substance  all  its  own  disposi- 
tions and  characteristics. 

5.  The  organisation  of  the  complex 
beings,  as  well  as  the  chemical  composi- 
tion of  the  matter  of  which  such  beings 
are  built  up,  is  all  the  work  of  the  cell 
itself,  but  does  not  constitute  the  life  of 
the  cell.  In  other  words,  the  chemical 
compounds  and  the  organisation  of  the 
being  are  both  products  of  life  and  not 
the  cause  of  it. 

We  thus  have  reduced  the  complex 
problem  to  its  elemental  constituents. 
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the  functions  of  the  cell.  Given  a single 
living  cell  in  a medium  where  it  can 
exist,  and  by  means  of  the  observed  two 
characteristics  of  adaptation  and  per- 
sistence we  can  follow  its  course 
through  all  its  stages  of  development  to 
the  most  complex  expressions  of  life — 
just  as  by  means  of  the  principles 
of  lever  and  inclined  plane  we  may 
explain  the  most  complex  mechanical 
contrivance. 

We  may  account  for  specialisation,  co- 
adaptation, co-ordination,  and  co-opera- 
tion. Propagation  even — so  marvellous 
in  the  complex  organism — when  studied 
in  its  simplest  manifestations,  the  fissure 
of  the  cell,  seems  almost  a physiological 
necessity  when  viewed  in  the  light  of 
persistence.  Once  we  can  account  for 
these,  the  rest  may  be  accounted  for 
by  the  now  established  principles  of 
evolution. 

We  can  thus  trace  the  “ mechanism  of 
life  ” — if  the  phrase  is  admissible — from 

cell  to  oak  or  cell  to  man.  Can  this 

5 
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throw  any  light  on  the  origin  of  life  ? 
Let  us  see. 


VIII 

So  far  we  have  been  on  solid  ground.  I 
have  advanced  nothing  but  what  is  amply 
warranted  by  well  - ascertained  facts 
and  is  demonstrable  from  observation  or 
by  experiment.  The  law  of  persistence 
which  I introduce  is  but  a generalisation 
of  well-known  facts,  a convenient  ex- 
pression whereby  to  refer  to  certain 
phenomena. 

The  living  cell  does  adapt  itself  to 
conditions,  and  beyond  doubt  retains  the 
acquired  habit  even  after  the  conditions 
have  been  changed;  though  subject  to 
subsequent  modifications  in  consequence 
of  changed  conditions.  This  is  all  I 
mean  by  “persistence.”  Every  physio- 
logical function,  every  vital  act  or  mani- 
festation may,  therefore,  be  said  to  be 
an  acquired  habit  transmitted  from 
parent  to  offspring — I am  thinking  of 
the  cell  and  not  of  the  complex  organism 
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— modified  and  amplified  during  gene- 
rations. 

A substance  without  any  such  estab- 
lished habits  would  be  lifeless,  whatever 
its  composition,  organisation,  or  form. 
Therefore,  a substance  generated  in  the 
chemist’s  flask  or  crucible  would,  of 
necessity,  be  lifeless,  even  though 
chemically  as  identical  with  the  natural 
proteid  substance  as  is  the  cell -substance 
of  the  germ  of  a bird  with  that  of  a 
mammal ; or  as  is  the  “ chromatin,” 
“ cytoplasm  ” — or  whatever  you  may 
prefer  to  call  it — of,  say,  a mustard  seed 
with  that  of  an  acorn. 

But,  it  may  be  asked.  Could  not  the 
chemist  produce  a substance  capable  of 
acquiring  such  habits  ? I see  no  reason 
to  deny  the  possibility,  nor  do  I see  the 
profitableness  of  arguing  the  point  one 
way  or  the  other.  It  would  no  more  be 
life  that  he  has  created  than  the  artificial 
production  of  iron  would  be  a mechanism. 

The  question  before  us  is  how  the  first 
cell  originated.  It  is  at  this  point  where 
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the  facts  fail  us  and  speculation  must 
begin.  But  though  the  facts  themselves 
do  not  allow  us  to  proceed  any  further, 
they  enable  us  to  draw  conclusions 
which  seem  reasonable  and  probable. 
That  I shall  now  proceed  to  do  ; not, 
however,  without  remembering  that  they 
are  inferences  only  and  in  need  of  sub- 
sequent verification. 

Adaptation  to  conditions  being  the 
means  of  acquiring  new  habits  or  modify- 
ing old  ones,  it  seems  but  reasonable  to 
suppose  that  the  same  agency  was  the 
origin  of  the  first  habit.  On  this  sup- 
position let  us  allow  the  imagination  to 
step  in  and  see  what  it  can  make  of  this 
hypothesis. 

A certain  substance,  which  in  these 
pages  I designated  by  the  name  of 
“plasm,”  possesses  the  particular  char- 
acteristic of  sensitiveness  to  external 
influences.  Darwin  had  observed  how 
the  fluid  contents  of  the  cells  of  a leaf 
respond  to  the  slightest  changes  of  con- 
ditions, causing  aggregations  of  the  sap 
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in  the  cells — now  in  one  direction,  now 
in  another  — a change  of  colour,  or 
some  other  modification.  Let  us  suppose 
a mass  of  such  substance  possessing  this 
sensitiveness,  but  as  yet  unacted  upon. 

It  is  difficult  to  conceive  of  such  a 
substance  in  a state  of  neutrality  or 
inertness;  for  at  the  moment  of  its 
genesis  it  naturally  would  be  predisposed 
towards  its  conditions  whatever  these 
might  happen  to  be ; but  for  the  purpose 
of  this  study  we  may  ignore  this  difficulty. 
Indeed,  we  might  assume  for  the  purpose 
of  this  argument  that  the  chemist  has 
succeeded  in  synthetising  such  a sub- 
stance and  in  being  able  to  preserve  it 
against  decomposition. 

If  we  could  keep  the  conditions  con- 
stant, the  jelly — as  I imagine  it  to  be 
— would  remain  inei’t.  If  the  conditions 
changed,  but  irregularly,  no  two  changes 
being  alike,  then,  though  the  jelly  re- 
sponded to  every  change  of  conditions,  no 
definite  di.sposition  could  be  established. 
But  supposing  a certain  agency  were  to 
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act  intermittently  and  repeatedly,  then, 
as  there  would  be  a repetition  of  the 
same  response  whenever  the  same  dis- 
turbance occurred,  the  plastic  property  of 
the  jelly  would  assert  itself  and  the  first 
signs  of  physiological  action  would  be 
called  into  being. 

The  mass  would  at  once  be  differ- 
entiated, even  though  to  the  eye  no 
change  may  be  observable ; for  the 
particles  next  to  the  glass — in  imagina- 
tion the  jelly  is  still  in  the  chemist’s 
flask  before  me  — would  be  under 
different  conditions  than  the  particle 
next  to  it  away  from  the  glass.  In  fact 
I cannot  imagine  any  two  particles  in 
that  flask  to  be  under  exactly  the  same 
conditions ; yet  each  would  be  affected — 
directly  or  indirectly — by  any  external 
change.  For  if  particle  A changes  in 
response  to  some  external  agency,  the 
adjacent  particle  is  no  longer  under  the 
same  conditions  and  would  change  like- 
wise; and  so  on  throughout  the  whole 
mass.  The  same  change  in  A would 
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always  evoke  the  corresponding  changes 
in  B,  C,  D,  . . . etc. 

But  in  doing  so  this  altered  state  of 
B,  C,  D,  . . . etc.,  would  also  alter  the 
condition  of  A itself,  until  throughout 
the  mass  the  particles  have  adapted 
themselves  to  each  other,  conditions 
a,  h,  c,  . . . etc.,  in  A corresponding  to 
conditions  a,  h,  c,  . . . etc.,  in  the  other 
particles,  which  we  may  now  consider 
as  “ cells.”  Whenever  the  agency  which 
produced  the  change  a in  A is  active,  all 
the  other  cells  would  assume  the  corre- 
sponding state,  the  changed  condition  of 
the  one  being  the  stimulus  for  the 
adjacent  cell.  The  oftener  these  changes 
occur,  the  more  readily  will  follow  the 
response,  until  a reciprocal  habit  has 
been  established. 

Further  than  this  it  is  not  necessary 
to  go  for  the  present  purpose.  As 
differentiation  under  the  influence  of 
altered  conditions  is  possible,  the  origin 
or  first  habit  may  be  conceived  as  being 
due  to  the  same  cause.  However  simple 
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or  rudimentary  this  first  adaptation  to 
conditions  may  be,  it  is  a beginning ; so 
that  the  plasm  given,  the  rest  could  all 
be  explained  mechanically. 

All ! except  that  subtle  elusive  “ some- 
thing ” in  virtue  of  which  the  plasm  ac- 
quires, retains,  and  transmits  its  habits. 

We  may  thus  trace  life  back  to  its 
beginnings,  and  may  hope  to  solve  in 
time  all  its  processes — including  that  of 
thinking  — and  even  succeed  in  com- 
pounding a substance  capable  of  receiv- 
ing or  acquiring  those  peculiarities  we 
call  “ life.”  And  then 

“ Hat  er  die  Theile  in  seiner  Hand, 

FeUtleider  ! nnr  das  geistige  Band.”  (Goethe.)' 

It  would  not  be  life  that  the  chemist 
has  produced,  though  capable  of  receiv- 
ing it;  just  as  iron  would  not  be  a 
machine  though  it  might  serve  as  the 
material  for  one.  The  “ protoplasm,” 
“ cytoplasm,”  “ chromatin  ” — call  the 

' “ The  parts  are  all  safe  in  his  hand, 

Except,  alas  ! the  soul  that  binds  them.” 
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material  substance  what  you  please — 
would  be  lifeless  at  first  and  lifeless  at 
last,  even  after  having  possessed  life, 
having  been  organised  and  built  up  by 
the  living  cell  into  a most  wonderful 
mechanism.  “Dust  thou  art,  and  unto 
dust  shalt  thou  return.”  That  is  all  that 
can  be  said  of  the  material  body  built 
by  the  living  cell;  it  would  be  foolish 
to  suppose  that  the  chemist  could  do 
better.  He  might  make  the  substance, 
he  might  build  up  the  body  even  in  all 
its  wonderful  details,  but  he  could  not 
make  life  itself. 

Then  what  is  it,  you  ask,  that  gives 
life  to  the  material  substance  ? That 
teaches  the  “ cell  ” to  take  form ; to  ac- 
quire habits  and  get  more  and  more 
proficient  in  its  responses  as  it  gains  ex- 
perience; to  learn  discipline;  to  take 
atoms  of  carbon,  hydrogen,  nitrogen, 
oxygen,  etc.,  from  most  heterogeneous 
substances,  arrange  them  into  new  and 
most  diverse  combinations  that  excite 
the  envy  of  the  chemist ; to  build  with 
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these  self-made  molecules  structures 
which  shame  our  sculptors  and  archi- 
tects ; to  blend  colours  into  designs  the 
wonder  and  admiration  of  our  artists; 
and  to  contrive  mechanisms  compared 
with  which  the  most  elaborate  creations 
of  man  are  but  clumsy  devices  ? 

With  head  bent  and  awestruck 
humility  I answer,  I do  not  know.  I 
may  explain  the  mechanism  of  life ; I 
do  not  know  what  it  is  that  makes  it. 

Materialist  and  mystic  are  on  either 
side  of  me,  the  one  calling  out  jubilantly, 
“ It  is  matter  and  nothing  else  ” ; and  the 
other  droning,  “ It  is  a spirit  like  myself, 
only  bigger,  more  powerful  and  cleverer.” 
I may  not  heed  either ; for  scanty  as  is 
the  information  afforded  by  the  facts,  it 
is  sufficient  to  contradict  both  materialist 
and  mj^stic. 

As  I contemplate  the  problem  before 
me,  I am  spellbound  by  the  display  of 
— What  ? I have  not  even  a name  for 
it.  I have  called  the  mysterious  power 
“ persistence  ” or  “ habit.”  Men  more 
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learned  in  Greek  and  Latin  than  myself 
will  be  able  to  suggest  some  more  pre- 
tentious, more  classical-sounding,  perhaps 
even  a more  appropriate  name.  But  it 
will  not  help  us  to  pierce  the  secret. 
For  the  nearer  we  get  to  it  the  greater 
— and  not  lesser — becomes  the  marvel 
and  the  mystery  of  it.  For  what  is  this 
“ persistence  ” by  means  of  which  I en- 
deavoured to  account  for  the  mechanism 
of  life  ? In  ultimate  analysis  it  resolves 
itself  into  time  or  duration — something 
I cannot  even  grasp  the  meaning  of. 

Here  I stand  on  the  brink  of  ascer- 
tained facts  looking  out  into  the  vast 
beyond.  Far  off  on  the  mental  horizon, 
in  the  misty  realms  of  the  imagination, 
I can  dimly  see  an  ethereal  loom,  worked 
by  invisible  powers,  weaving  something 
out  of  nothing — or  what  to  me  seems 
nothing.  I am  tempted  to  get  nearer  to 
it,  but  cannot  do  so  without  loosing  my 
foothold  on  the  facts,  to  which  I needs 
must  cling.  So  soon  as  I lose  touch  of 
these  I am  tossed  about  in  a sea  of  dark- 
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ness  and  uncertainty.  And  so  I continue 
gazing  at  the  far-off  vision  without  hope 
of  ever  reaching  it,  for  between  it  and 
my  mortal  self  there  yawns  the  chasm 
of — eternity. 


THE  END 
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Cloth  Bound,  Is.  net  (postage,  ijd.) 

The  author  makes  a strong  appeal  for 
the  feeding  of  growing  children  along 
sensible  non-flesh  lines.  He  shows 
what  are  the  most  common  mistakes 
and  their  results  ; explains  the  guiding 
principles  of  right  diet,  and  indi- 
cates with  many  practical  details  the 
direction  in  which  true  food  reform 
lies.  A preliminary  chapter  is  contri- 
buted by  Florence  Daniel  on  the  feed- 
ing of  infants  during  the  first  twelve 
months  after  birth. 

London : C.  W.  DANIEIi,  IiTD.  'Phone 
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Unfired 

Food 

in  Practice 

By  Stanley  Gibbon. 

Cloth  Bound,  Is.  net  (postage  i^d.) 

Unfired  diet — fruits,  nuts,  leaf  and 
root  vegetables,  herbs  and  flaked 
cereals,  with  honey  and  pure  fruit  oils — 
is  that  to  which  true  food  reform 
is  steadily  advancing.  It  not  only 
gives  the  body  its  proper  nutriment 
just  as  nature  provides  it,  but  simpli- 
fies and  reduces  work  in  the  home. 
Mr.  Gibbon’s  booklet  is  a valuable 
guide  for  all  who  are  making  the 
change  from  cooked  to  uncooked  food. 
His  specimen  meals  and  recipes  prove 
that  the  transformed  diet  may  be  made 
pleasant  and  appetising. 

London:  C.  W.  DANIEL,  LTD.  'Phone 
3 Amen  Corner.  E.C.  7611  Central 
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Consumption 

Doomed 

By  Dr.  Paul  Carton 

Cloth  Bound.  Is.  net  (postage,  i|d.) 

“Consumption  Doomed"  is  the  Eng- 
lish title  rightly  given  to  the  translation 
of  a lecture  on  the  Cure  of  Tuberculosis 
by  Vegetarianism,  delivered  to  the 
French  Vegetarian  Society  by  Dr.  Paul 
Carton  of  the  Sanatorium  of  Brevannes 
near  Paris.  Dr.  Carton  combines  with 
his  recognition  that  disease  is  largely 
the  response  of  the  system  to  unwise 
dietary,  the  eye  for  diagnosis  and  the 
collecting  and  recording  of  data  which 
are  the  rewards  of  his  scientific  training. 
He  possesses  in  addition  considerable 
literary  talent. 

Iiondon  : C.  W.  DANIEL,  LTD.  'Phoke 
3 Amen  Corner,  E.C.  7611  Central 
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Some  Popular 

Foodstuffs 

Exposed 

By  Dr.  Paul  Carton 

Author  of"  Consumption  Doomed," 

Cloth  Bound,  Is.  net  (postage,  i^d.) 

The  observations  made  by  the  author 
in  his  capacity  of  physician  at  a large 
sanatorium  in  Paris  have  led,  after  pro- 
longed consideration,  to  his  condemna- 
tion of  the  three  most  prominent  amongst 
our  list  of  modern  foodstuffs.  Their 
increasing  availability  for  all  classes 
has  given  them  the  largest  share  in  pre- 
paring the  human  soil  for  the  diseases 
of  cancer,  tuberculosis,  and  insanity, 
which  are  taking  such  fearful  toll  at 
the  present  time.  Dr.  Carton  is  not 
satisfied  with  general  statements  but 
deals  with  the  question  in  detail. 

London  : C.  W.  DANIEL,  LTD.  Phone 
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The  Natural 
Food  of  Man 

By  Hereward  Carrington 
Author  of  “ Till  Physical  Phenomma 
of  Spiritualism,"  “ Vitality,  Fasliuj?  and 
Nutrition,"  &c. 

78.  6d.  net. 

Mr.  Hereward  Carrington  is  known  as 
an  advanced  student  of  dietetics  and  a 
fearless  seeker  after  truth  in  this  and 
other  fields  of  research.  In  the  present 
volume  he  sets  out  to  determine  what 
is  the  ideal  or  natural  food  of  man ; 
and  the  conclusions  reached  are  little 
less  than  revolutionary.  The  author 
has  utilised  every  available  avenue  of 
information  and  examined  every  pos- 
sible basis  of  fact.  Many  authorities 
from  all  parts  of  the  world  are,  as  it 
were,  subpoenaed  as  witnesfes,  and  the 
argument  is  taken  through  compara- 
tive anatomy,  physiology,  chemistry, 
hygiene,  and  experience  (both  indi- 
vidual and  national)  to  an  almost 
unanswerable  conclusion. 

London  : C.  W.  DANIEL,  LTD.  'Phone 
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Conversations 
with  Women 

Regarding  their  Health 
and  that  of  their  Children 

By  A.  Rabagliati, 

M.A.,  M.D.,  F.R.C.S.,  EDIN. 

8b.  net. 

Dr.  Rabagliati’s  book  is  a momentous 
one  in  the  fullest  sense  of  the  word. 
It  is  the  outcome  not  only  of  a long, 
close  and  practical  acquaintance  with 
physical  degeneracy  in  all  its  many 
and  dread  forms,  but  also  of  a definite, 
coherent  and  inspiring  philosophy. 
Consequently  it  is  a book  for  the 
present  moment,  when  multitudes  of 
suffering  men  and  women  are  by  their 
own  ignorance  or  helplessness  placed 
entirely  in  the  hands  of  orthodox 
medicine.  And  it  is  a book  which, 
wherever  and  by  whomsoever  studied, 
can  scarcely  fail  to  impart  a living 
momentum  to  thought  and  practice. 

Iiondon  : C.  W.  DANIEL,  LTD.  'Phone 
3 Amen  Corner,  E.C.  7611  Central 
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Food  Remedies 

By  Florence  Daniel 

Author  of  “Distilled  Water,”  “The 
Healths  Life  Cook  Book,”  " The  Cure  of 
Chronic  Catarrh,”  &c. 

Cloth,  Is.  net  (postage,  i^d.) 

This  is  a book  whose  usefulness  outlasts 
a lifetime,  and  it  should  occupy  a prom- 
inent place  on  the  bookshelves  of  every 
home  where  faith  in  the  older  and  simpler 
remedies  has  not  entirely  vanished. 

The  profound  change  involved  in  the 
modern  manufacture  of  medicines  from 
chemicals  and  mineral  drugs  is  associated 
(the  author  believes)  with  much  of  the 
physical  degeneracy  characteristic  of 
to-day. 

This  book  is,  therefore,  an  attempt  to 
rescue  the  simpler  remedies  from  ob- 
livion. It  is  based  not  merely  on  old 
authorities,  but  on  the  practical  ex- 
perience of  the  author  and  of  people 
known  to  her.  The  curative  properties 
of  more  than  fifty  plant-foods  are 
described,  while  a complete  index  of 
the  complaints  and  diseases  referred  to 
in  the  book  facilitates  rapid  reference 
in  time  of  need. 

London:  C.  W.  DANIEL,  LTD.  'Phone 
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The  Healthy  Life 
Cook  Book 

By  Florence  Daniel 

Author’  of  Distilled  Water,"  "Food 
Remedies,"  “ The  Cure  of  Chronic  Ca- 
tarrh,'^ &c. 

Cloth,  Is.  net  (postage,  ijd.) 

This  is  at  once  the  simplest,  the  most 
reliable  and  the  most  complete  non-flesh 
cookery  book  obtainable. 

It  is  not  addressed  to  the  professional 
cook  or  chef,  but  to  those  who  wish  to 
know  how  to  prepare  all  kinds  of  simple 
food  in  an  attractive  and  economical 
manner. 

Itisessentially  a guide  to  the  beginner 
in  food  reform.  At  the  same  time,  those 
who  wash  to  dispense  not  only  with 
meat  but  with  dairy  products,  will  find 
much  assistance  in  these  pages. 

The  bookjis,  indeed,  more  than  a vege- 
tarian cook  book.  It  explains  how  to 
make  unfermented  bread,  simple  gravies, 
sauces  and  puddings,  cakes  without 
baking  powder,  and  even  jam  without 
sugar.  It  also  includes  a list  of  utensils, 
weights  and  measures,  and  specimen 
menus  for  busy  people. 

liondon:  C.  W.  DANIEL,  LTD.  Phone 
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Distilled 

Water 

By  Florence  Daniel 

Cloth,  Is.  net  (postage,  lid.) 

In  this  book  the  immense  importance 
of  the  kind  of  water  used  for  drinking  is 
fully  and  lucidly  explained. 

At  first  sight  it  may  seem  to  many 
that,  whatever  the  importance  of  know- 
ing the  truth  about  food,  water,  pro- 
viding it  be  clean,  may  be  left  to 
explain  itself. 

It  is  largely  to  remove  this  mislead- 
ing and  even  dangerous  impression  that 
this  book  was  written.  It  surv^eys  the 
properties  of  ordinary  “ tap  ” water, 
establishes  the  injuriousness  of  “ hard  ” 
and  otherwise-  impure  water,  and  ex- 
plains the  advantages  of  distilled  water 
for  drinking  and  all  culinary  purposes. 
The  distinction  between  distilled  and 
merely  boiled  water  is  sharply  drawn, 
while  the  striking  remedial  effects  of 
the  former  are  demonstrated. 

It  is  therefore  a book  which  should 
be  read  and  acted  upon  by  all  sufferers 
from  rheumatism,  gout,  fibroid  tumour, 
cancer,  constipation  and  dyspepsia. 

London  : C,  W.  DANIEL,  LTD.  'Phone 
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The  League 
Against  Health 

By  Arnold  Eiloart,  ph.d.,  b.sc. 

Cloth,  iB.  net  (postage  ijd.) 

This  booklet  clears  the  way  for  the 
author’s  constructive  work — A New 
Philosophy  of  Health.  Dr.  Eiloart  is 
no  carping  critic  or  traducer  of  the 
medical  profession.  He  pays  generous 
tribute  to  the  devotion  and  self-sacrifice 
displayed  by  many  of  its  tnembers  in 
fighting  disease.  Nevertheless  his  pur- 
pose  is  to  prove  that  while  they  try  to 
destroy  disease  they  actually  succeed  in 
destroying  health. 

London:  C.  W.  DANIEL,  LTD.  'Phone 
3 Amen  Corner,  E.C.  7611  Central 


12 


Instead 
of  Drugs 

By  Arnold  Eiloart,  ph.d.,  b.sc. 

Cloth,  Is.  net  (postage,  ijd.) 

In  this  book  the  foundations  are  laid  of 
the  author’s  new  philosophy  of  health. 

First  the  amazing  admissions  of  emi- 
nent physicians  as  to  the  folly  and 
futility  of  drugging  are  marshalled  in 
significant  array. 

Then  the  medical  profession  is  again 
brought  into  the  witness-box  in  sup- 
port of  the  author’s  claim  that  physical 
means  alone  are  inadequate  for  the 
curing  of  disease. 

Dr.  Eiloart  then  proceeds  to  develop 
his  thesis,  namely,  the  why  and  the  how 
of  mental  healing. 

It  is  safe  to  say  that  none  reading  this 
book  with  an  open  mind  will  leave  it 
unmoved  by  the  finely  expressed  argu- 
ments of  one  who  has  so  fearlessly 
faced  the  problems  of  health  and 
disease. 

London  : C.  W.  DANIEL,  LTD.  'Phone 
3 Amen  Corner.  E.C.  7611  Central 
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Nature 

Versus 

Medicine 

By  Arnold  Eiloart,  ph.d.,  b.sc. 

Cloth,  Is.  net  (postage,  i^.) 

In  the  author’s  previous  booklet,  “ In- 
stead of  Drugs,”  he  shows  that  physical 
means  alone  are  inadequate  for  the 
curing  of  disease.  But  he  makes  it 
equally  clear  that  psychic  remedies  de- 
pend largely  on  personality,  on  faith 
and  intellect,  and  therefore  that  many 
people  cannot  easily  accept  them. 

In  this  booklet  Dr.  Eiloart  develops 
his  philosophy  along  physical  lines,  and 
shows  that  nature  provides  many  valu- 
able remedies.  He  demonstrates  that 
health  is  harmony  with  nature ; that 
taste  is  a guide  to  this  harmony,  and 
that  faith  is  the  basis  of  taste.  His 
chapter  on  the  relation  of  electricity  to 
health  concludes  a work  which  is  re- 
markably original  and  fascinating. 
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No  Plant 
Disease 

By  Arnold  Eiloart,  ph.d.,  b.sc. 

Cloth  Bound,  Is.  net  (postage,  iM.) 

This  booklet  is  a contribution  to  the 
health  of  the  soil,  setting  forth  the  phil- 
osophy of  fertilising  and  the  miracles 
of  clean  culture.  The  reader  will  be 
amazed  how  easy  the  task  has  been 
made  for  him  to  examine  so  great  an 
amount  of  scientific  reasoning  and  re- 
search. The  author  has  united  the  art 
of  clear  and  pleasing  utterance,  the 
ability  to  weigh  and  sift  evidence,  the 
philosophic  spirit  and  poetic  insight. 
While  marshalling  his  arguments  in 
favour  of  the  method  advocated,  he 
shows  how  it  harmonises  not  only  with 
the  health  of  the  soil  and  of  man,  but 
that  it  “ secures  the  utmost  considera- 
tion for  the  sense  of  delicacy,  the 
aesthetic  sense,  and  the  taste  of  every- 
one concerned." 

London : C.  W.  DANIEL,  LTD.  ’Phone 
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The  Breezy  Maga- 
zine— that  is  the 
title  which  The 
Healthy  Li'/e  is  earn- 
ing among  its  ever 
increasing  readers. 
We  think  you  will 
say  so  when  yoM 
read  it.  It  is  in- 
tended for  you,  and 
for  all  who  admire 
and  seek  thorough 
fitness.  It  aims  at 
uniting  all  that 
makes  for  healthy 
living,  and  while  it 
gives  special  atten- 
tion to  diet,  it  also 
seeks  to  ^scover 
and  explain  the 
many  other  means 
to  health,  both  physical  and  mental.  It  has  no 
hard  and  fast  system  to  impose,  but  is  always 
SANE-LIVELY— PRACTICAL. 


It  is  the  magazine  for  all  who  wish  to  keep  in 
touch  with  the  best  thought  in  matters  of  health. 
Get  it  now  and  you  will  want  to  get  it  regularly. 
It's  different.  'You  are  invited  to  place  yourself 
on  the  ever  growing  list  of  annual  subscribers  for 
the  small  sum  of  i /6. 
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